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 Nucleic Acids are getting important in the 
development of therapy and/or diagnostic purposes.  
Since nucleic acids are capable of providing the 
specific affinity toward target molecules through their 
sequence and tertiary structures, it will be an excellent 
candidate for “novel” reagents for the clinical 
purposes.  The basic concept of in vitro selection is 
that a large population (~1014) of random DNA/RNA 
sequence is targeted against a ligand to generate 
highly specific recognition of DNA/RNA sequence.  
The target molecules such as sialic acid and tyrosinase 
were immobilized in the solid support.  DNA pools 
containing certain random DNA nucleotides were 
reacted with the chemical-modified solid support.  
After proper purification and PCR enrichment, the 
corresponding DNA sequence will be isolated with 
high specificity and optimal DNA affinity to the target 
molecules.  The corresponding RNA can be prepared 
by the transcription by RNA polymerase.   
 
Keywords: in vitro selection, aptamer, selex, sialic 
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㆓、緣由與目的 
Nucleic acids are getting important in the 
development of novel drugs for the therapeutic and 
diagnostic purposes.  In 1990, Tuerk and Gold 
released the information regarding to the selection of a 
specific DNA to the targeted molecule from a random 
pools.  It provides a new consideration in the 
development of DNA therapy.  Besides many 
challenging points, many chemical companies are 
reluctant to release their study of DNA sequence due 
to the future marketing profile.  The basic concept of 
in vitro selection is that a large population (~1014) of 
random DNA/RNA sequence is targeted against a 
ligand to generate highly specific recognition of 
DNA/RNA sequence.  Since nucleic acids are 
capable of providing the specific affinity toward target 
molecules through their sequence and tertiary 
structures, it will be an excellent candidate for “novel” 
reagents for the clinical purposes.  Aptamer 
represents the nucleic acids is the final product 
generated from in vitro selection.  SELEX (or in 
vitro selection) is stand for the systematic evolution of 
ligand by exponential enrichment.   
 
In the study of protein-DNA interaction, 
although the protein is expressed as the final 
determination product in biological systems, the 
identification of proteins is tedious and exhausting 
process.  Thus, the use of DNA chips to have 
specific recognition and high affinity is the goals for 
the most researchers.  Here, we attempt to use DNA 
and/or RNA as the binding materials instead of 
chemicals or protein such as antibody to fish out 
specifically the target protein.  
 
㆔、結果與討論 
The target molecules were examined using sialic 
acids and tyrosinase.  In order to immobilize to the 
solid support, the modified sialic acid (provided by 
Prof. Lin at the Institute of Chemistry, Academia 




































The first thing is to immobilize the target molecule to 
the solid support.  The attachment of sialic acid to 
solid supports was accomplished by the coupling 
 3 
reaction of sialic acid derivative and 
hydrazine-modified resin at room temperature for 24 
hr.  After thoroughly washing with methanol and 
water.  The bound sialic acid to solid support was 
confirmed by the Warren assay in a solution of 
periodate, HNO3, and NaAsO4 with a pink color. 
pool of random DNA
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The modified resin is further subjected to the reaction 
with a DNA pool containing numbers of DNA 
sequence in 3 mM solution.  The template DNA 
sequence was designed as the list. 
5’-AGC-GCT-(N)30-TAG-CGC-GTA-TAG-TGA-GT
G-CTA-TTA-3’.  The DNA primer for PCR is 
prepared as the following list : 
5’-TAA-TAG-CAC-TCA-CTA-TA-3’.  Since DNA 
has the unique UV absorption at 260 nm, the bound 
DNA and modified solid support is monitored by the 
measurement of UV absorption at 260 nm.  After 
stirring overnight, the unbound DNA was eluted 
through a column with water several times until no 
UV absorption at 260 nm.  Then, the high 
concentration solution of NaCl was used to elute the 
bound DNA from the solid support.   
 
The trace amount of DNA was allowed to react with 
the primer to undergo PCR enlargement.  The 
selection result showed the selection result and PCR 
enhancement.  Thus, we have demonstrated our 
capability in this DNA selection.   
 
Furthermore, one may argue the possibility the side 
chain of the resins or resins itself may bind with DNA 
to induce such effect.  In fact, the control reaction 
without the sialic acid was done at the same time.  
However, no similar result was observed.  It suggests 
that the side chain of resins and itself did not affect 
the DNA selection process. 
 
與唾液酸作用篩選後，利用 PCR 放大 DNA 的量，
在瓊膠電泳的所呈現 DNA 位置。 
 
II. Interaction of tyrosinase and DNA  
Under the similar condition, the selection of 
tyrosinase was achieved.  The immobilized 
tyrosinase was accomplished by using CNBr-activated 
Sepharose in aqueous solution.  The amino groups of 
tyrosinase undergo the coupling reaction with 









The identification of the interaction of 
tyrosinase and DNA was used by the Bradford Assay 
using coomassie blue dye. After the proper treatment 
to remove DNA from the solid support, the bound 
DNA shown the characteristic UV absorption at 260 
nm.   
BSA蛋 白 質 定 量 曲 線
BSA µg/µL










而在 Tyrosinase 定量實驗㆗，根據 BSA 標準曲線
方程式，將 Tyrosinasey 在 595nm 的 UV 吸收值代
入，以內插法求得 Tyrosinase 的濃度為 5.5931μ
g/mL。 
 
Furthermore, the binding affinity of tyrosine 
with DNA was confirmed by gel-mobility assay.  
The result shows that the reaction temperature (4 and 
37oC) is important to the stability of the protein-DNA 
adduct.  As well, the buffer and salt concentration 
may influence the binding strength in protein-DNA 
interaction. 
 
與 tyrosinase 作用經篩選後，利用 PCR 放大 DNA
的量，在瓊膠電泳的所呈現 DNA 位置。 
 
Since DNA is a random DNA sequence with 30 
unknown nucleotides, the concentration of the binding 
DNA sequence will be extremely low to the overall 
DNA concentration of 430.  That is a possible reason 
the binding affinity in gel mobility assay is quite low.  
However, it is a positive result for the specific DNA 
 4 
sequence binding of tyrosinase. 
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DNA 序列及其結構鑑定外，研究 DNA-protein 及
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